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(54) OPHTHALMIC SYSTEM 

(57)Abstract: 

PURPOSE: To enable an alignment mechanism to be 
used commonly in funduscopy and tonometry by 
performing funduscopy and tonometry using one system, 
and using a common optical system for alignment in both 
cases. 

CONSTITUTION: An air injection device 1 moves a 
piston in a cylinder 2 to eject air toward the cornea C of 
an eye E to be examined from a nozzle 5 provided on the 
optical axis of an objective lens 4. The air injection 
device 1 located behind the objective lens 4 is provided 
with a window pane 6, and a holed mirror 7, a focusing 
lens 8, an image-focusing lens 9, a flip-up mirror 10 and 
a film surface 11 are arranged in that order behind the 
window pane 6. An illuminating optical system is provided 
on the incidence side of the holed mirror 7, and a field 
lens 21, a mirror 22 and the like are arranged on the 
reflection side of the flip-up mirror 10. The air injection 
device 1 raises the piston 3 within the cylinder 2 to eject 
compressed air toward the cornea C through the nozzle 
5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ophthalmology equipment characterized by having had an examined the eyes 
ophthalmography means to have an objective lens, and the ophathalmotonometry means 
performed by injecting a fluid to the cornea examined the eyes through a nozzle, and having 
arranged said npzzle on the optical-axis line of said objective lens. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It relates to the ophthalmology equipment which can perform 
ophthalmography while ophathalmotonometry carries out this invention by non-contact. 
[0002] 

[Description of the Prior Art] In recent years, along with the shift to an aging society, the 
increment in the glaucoma as an adult disease has been taken. In the former, although 
ophathalmotonometry is made as the approach of glaucoma inspection, when it does not result 
especially in hypertonia bulbi but the intraocular pressure of doubtful extent is accepted, other 
inspection is considered and judged. One of them is an examination of the fundus, and the 
recessus of a papillary area, the deficit of a nerve fiber layer, etc. serve as the criteria. 
[0003] 

[Problem(s) to be Solved by the Invention] By including an intraocular pressure measurement 
function in a fundus camera, the object of this invention is suitable for especially a glaucomatous 
medical checkup, and is to offer the ophthalmology equipment which can communalize the 
alignment device at the time of ophthalmography and ophathalmotonometry. 
[0004] 

[Means for Solving the Problem] The ophthalmology equipment concerning this invention for 
attaining the above-mentioned object is equipped with an examined the eyes ophthalmography 
means to have an objective lens, and the ophathalmotonometry means performed by injecting a 
fluid to the cornea examined the eyes through a nozzle, and is characterized by having arranged 
said nozzle on the optical-axis line of said objective lens. 
[0005] 

[Function] The ophthalmology equipment which has an above-mentioned configuration performs 
such alignment using common optical system while carrying out ophthalmography and 
ophathalmotonometry with one equipment. 
[0006] 

[Example] This invention is explained to a detail based on the example of a graphic display. In 
drawing 1 , 1 is an air injection system, the piston 3 in a cylinder 2 is moved, and air is injected 
towards the cornea C examined [ E ] the eyes from the nozzle 5 prepared on the optical-axis 
line of the core of an objective lens 4. A windowpane 6 is formed in the air injection system 1 
behind an objective lens 4, and the hole vacancy mirror 7, the focussing lens 8, the image 
formation lens 9, the splashes raising mirror 10, and the film plane 11 are arranged further one by 
one in the back. 

[0007] The illumination-light study system is prepared in the incidence side of the hole vacancy 
mirror 7, and the flux of light from the source 12 of the illumination light which consists of a 
tungsten lamp carries out incidence to the hole vacancy mirror 7 through an infrared filter 13, a 
condensing lens 14, the photography light source 15 that consists of a stroboscopic tube, a 
condensing lens 16, a mirror 17, the ring slit plate 18, and relay lenses 19 and 20. 
[0008] Moreover, it bounds, and the field lens 21, a mirror 22, a relay lens 23, and the image 
pick-up means 24 are arranged one by one at a raising mirror 10 echo-side, and the output of 
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the image pick-up means 24 is connected to the monitor TV 25. Furthermore, ahead 
[ examined / E / the eyes / slanting ] the optical system for detection of the applanation of 
Cornea C is arranged, incidence of the flux of light from the light source 26 is carried out to 
Cornea C through a collimator lens 27, and incidence of the reflected light is carried out to an 
electric eye 29 through the light-receiving lens 28. 

[0009] Through an infrared filter 13, with a condensing lens 14, after condensing on the 
photography light source 15, it emits again, and the flux of light from the source 12 of the 
illumination light goes into a condensing lens 16, and condenses on the ring slit plate 18 through 
a mirror 17. It reflects carrying out image formation to the perimeter of the hole of the hole 
vacancy mirror 7 through relay lenses 19 and 20, and the secondary flux of light from the ring slit 
plate 18 goes into an objective lens 4 through the windowpane 6 prepared in the air injection 
system 1, carries out image formation of the ring image to the anterior eye segment examined 
[ E ] the eyes, and illuminates Eyegrounds F. 

[0010] Next, although the reflected light from Eyegrounds F passes through the hole of the hole 
vacancy mirror 7 through a windowpane 6 after passing an objective lens 4, an eyegrounds image 
is once formed between them. After passing through the hole of the hole vacancy mirror 7, it is 
reflected in the neighborhood of the field lens 21 by the mirror 22 after image formation through 
a focussing lens 8, the image formation lens 9, and the splashes raising mirror 10. After that, it is 
projected on the image pick-up means 24 with a relay lens 23, and focus doubling can be 
performed, observing a monitor TV 25. 

[0011] It bounds on the occasion of photography, the raising mirror 10 is gone up, and light is 
emitted in the photography light source 15. Although incidence of the light which emitted the 
photography light source 15 is carried out to a condensing lens 16, the eyegrounds F examined 
[ E ] the eyes are henceforth illuminated in the same path as the flux of light from the source 12 
of the illumination light. Similarly, after the flux of light from Eyegrounds F also passes through an 
objective lens 4, a windowpane 6, the hole vacancy mirror 7, a focussing lens 8, and the image 
formation lens 9, it results in a film plane 11 and forms an image. 

[0012] On the other hand, an air injection system 1 is equipment which makes the compressed 
air in order to measure the intraocular pressure examined [ E ] the eyes, and sprays it on Cornea 
C. It changes from the objective lens 4 which has a nozzle 5 to the driving gear and core which 
are not illustrated of moving a cylinder 2, a piston 3, and this piston 3, and a piston 3 goes up the 
inside of a cylinder 2, the air compressed by this is injected by Cornea C through a nozzle 5, and 
this air injection system 1 carries out the applanation of the cornea C. Although measurement of 
intraocular pressure is based on the time amount taken to carry out the applanation of the 
cornea C to fixed area with this applanation means, in the optometry E-ed of hypotonia bulbi, 
that time amount is short, and many time amount is needed in the optometry E-ed of hypertonia 
bulbi. And, for example by the applanation of fixed area with a diameter of 3.6mm, the time 
amount to require will be converted into intraocular pressure, and will be displayed per mmHg. 
[0013] This applanation irradiates the light from the light source 26 as a parallel ray by the 
collimator lens 27 at Cornea C, and receives the beam of light reflected from Cornea C by the 
light-receiving lens 28 and the electric eye 29. Although there are few reflected rays which carry 
out incidence to an electric eye 29 for the gryposis in the state of the usual cornea C, the 
reflected ray Cornea C carries out [ a reflected ray ] incidence to an electric eye 29 at the flash 
by which the applanation was carried out to fixed area increases. That is, since air is turned to 
Cornea C and this principle begins to inject it, it measures even the flash of the applanation with 
a crystal clock, and time amount is depended on indicating by conversion at intraocular pressure. 

[0014] Now, the optometry E-ed must be an optimum state, for example, in 
ophathalmotonometry and ophthalmography, it is shocking, and if it photos Eyegrounds F to it, 
closing and the direction of a look of an eye will not become settled about an eyelid in it, either, 
but it will also rock an eyeball to it, respectively. On the other hand, if air is sprayed for 
ophathalmotonometry, Cornea C will deform, an eyelid will be closed, an eyeball will also move, 
and other measurement will be checked mutually. 

[0015] In this equipment, if a ** person operates actuation means, such as a push button switch, 
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luminescence of ophthalmography will be finished among t4 from the time amount t3 before 
resulting in the time amount t2 from which Cornea C starts deformation and it becomes 
unsuitable after the generating t1 of the piston start signal for ophathalmotonometry taking [ of 
Eyegrounds F ] a photograph it as shown in drawing 2 . If this presupposes that deformation of 
Cornea C begins to be started by about 15 mS(s) after trigger signal generating for for example, 
a piston start and luminescence of the photography light source 15 finishes luminescence by 
about 2 mS(s) after trigger signal generating, the trigger signal of a piston 3 must not make it 
generate before 13mS(s) t even if there are few trigger signals of the photography light source 15. 

[0016] Drawing 3 is the front of an objective lens 4, and it arranges a nozzle 32 directly on the 
optical-axis line of an objective lens 4, and you may make it make it **** it if needed. 
[0017] It is the example which bent drawing 4 by the light reflex member 33 which installed the 
optical axis of an objective lens 4, established the hole in the light reflex member 33, and 
inserted the nozzle 34, and is the same as that of the case of drawing 1 after mirror 35 which 
the objective lens 4 prepared caudad. 

[0018] In the example of drawing 5 , the reversal mirror 37 which bends the optical axis of an 
objective lens 4 ahead of a nozzle 36 is installed, and a nozzle 36 is on the optical-axis line of an 
objective lens 4. The reversal mirror 37 is in this location at the time of ophthalmography, it will 
be reversed at the time of ophathalmotonometry, and a nozzle 36 will counter the cornea C 
examined [ E ] the eyes directly. 

[0019] Although ophthalmography and ophathalmotonometry interlock and he is trying to operate 
in the above explanation, it is also actually suitable for a both-hands stage to enable it to 
function independently, for example, multiple-times measurement can be carried out and 
ophathalmotonometry can also calculate an optimum value. Moreover, only ophthalmography can 
be performed also when ophthalmography goes wrong. It is convenient if you record on the 
ophthalmography film plane or the eyegrounds image record means collectively through the 
display function about intraocular pressure data. 

[0020] Moreover, although ophthalmography is carried out before deformation of the cornea in 
ophathalmotonometry, it is desirable to stop photography, when deformation of a cornea has 
already started, in case ophthalmography is carried out with the signal of an electric eye 29. In 
this case, it is because it is not expectable for the probability for a clear image not to be 
obtained according to deformation of a cornea to be large, or to consider as the deformation 
signal of a cornea by nictitation, and to obtain a good image similarly. 
[0021] 

[Effect of the Invention] According to the ophthalmology equipment applied to this invention as 
explained above, the optical system for alignment is communalized, ophthalmography and 
ophathalmotonometry can be performed, without making big migration perform to the subject and 
body side of equipment, and power can be demonstrated especially to a glaucomatous medical 
checkup. 
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DRAWINGS 



[Drawing 2] 
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